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(54) Tide: IMPROVED INDEXING OF HORTICULTURAL TOAYS 



(57) Abstract 



A horticultural seedling tray (12) 
made of moulded plastics material and 
having a plurality of cells (6, 8) disposed 
in a predetermined array with each cell be- 
ing adapted to contain a seedling together 
with a plug of growing medium. The cells 
(6, 8) in indexing regions of the tray (12) 
are aligned in rows between opposed front 
and rear end edges (34, 35) of the tray with 
indexing engagement means (2) being in- 
tegrally formed on an underneath side of 
the tray between two adjacent said rows 
of cells (6, 8) on both sides of the tray. 
The indexing engagement means (2) being 
configured to define a plurality of aligned 
and uniformly spaced indexing teeth re- 
ceiving zones (33) between said opposed 
edges (34, 35) of the tray (12). Also used 
in combination with this tray is an index- 
ing assembly (21) that includes a drive 
shaft carrying indexing discs (U) to en- 
gage with each aligned group of indexing 
teeth receiving zones (33). 
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IMPROVED INDEXING OF HORTICULTURAL TRAYS 

The present invention relates to improvements in horticultural trays 
intended for indexing during seedling transfer processes, and indexing 
arrangements utilising such trays. 
5 Background 

Various attempts to mechanically index horticultural trays have normally 
relied on interconnected multiple rollers which engage between the lower 
extremities of the tray cells. This method when using thin walled light weight 
low cost cell construction allows the deflection of the lower extremity of the cell 

10 and thereby looses the accuracy necessary to correctly align a row of cells 
adjacent to a receiving mechanism. It has also been a widely used practice of 
utilising tapered cells with the ability to nest, that is the outside of an upper first 
tray to fit inside the upper surface of a lower second tray in the interest of 
conserving transport space and cost. 

15 In other examples indexing has been achieved on the ends or sides of 

the trays, which in certain field conditions are prone to the introduction of mud 
or contamination that can prevent indexing and in the case of indexing off the 
lower portion of the cells both contamination by mud and extraneous root 
materials can prevent correct indexing and location of the tray and intermittent 

20 jamming particularly when using low cost indexing means. 

It is the intent of this invention to provide a positive accurate indexing 
mean centre line cell to cell across the tray and from tray to tray and which is in 
a position to withstand the rigorous loadings and stress encountered when a 
number of trays are placed one on top of each other in a vertical position and 

25 when fully loaded with saturated soil medium and plants. The indexing 
mechanism may be positioned so as to prevent any deflection due to load and 
to provide precise indexing means. The location of the indexing to be in the 
most protected part of the tray structure to prevent entry of foreign materials 
which could cause jamming and inaccuracy of indexing. 

30 Accordingly, the present invention provides a moulded plastics material 

tray having a plurality of cells disposed in a predetermined array with each said 
cell being adapted to contain a seedling together with a plug of growing 
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medium, said cells, at least in an indexing region of said tray, being aligned in 
rows between opposed edges of the tray with indexing engagement means 
integrally formed with said tray extending between adjacent said cells, said 
indexing engagement means being configured to define a plurality of aligned 
5 and uniformly spaced indexing teeth receiving zones extending between said 
opposed edges of the tray. Conveniently, when two such trays are located in 
edge to edge contact, a said indexing teeth receiving zone is formed between 
an indexing engagement means of each said tray. 

Preferably a flange region extending downwardly from an upper surface 

10 of each said tray towards the base region of each said tray is provided on at 
least two and preferably all four sides of the tray, the flange region having a 
lower edge surface adapted to rest on an upper peripheral edge surface of a 
similarly configured tray when the trays are nested one into the other. 
Conveniently a cut out region extends through said flange region aligned with 

1 5 indexing teeth receiving zones in the indexing region of the tray. 

It will of course be appreciated from the foregoing that because the 
indexing engagement means are necessarily located between two adjacent 
cells, the indexing region or regions are necessarily located inwardly of the 
peripheral edges of the tray. In one preferred embodiment, the indexing region 

20 is located between the outermost row of cells and the next inwardly located row 
of cells. It is, however, possible to locate the indexing zone in other positions 
even further in from a peripheral edge of the tray. In a preferred embodiment 
two indexing regions are provided laterally spaced on opposed sides of a tray. 
In a still further preferred embodiment an indexing region may comprise two 

25 adjacent aligned rows of indexing teeth receiving zones. It is of course also 
possible to have three or more spaced indexing zones with at least one such 
indexing zone being located centrally of the tray. 

Each row of indexing teeth receiving zones are adapted, in use, to 
engage with teeth of an indexing wheel or disc of an indexing mechanism, the 

30 teeth being complimentary in shape to the indexing teeth receiving zones. 
Conveniently the wheels or discs may be mounted on a common rotational 
shaft at at least one of the wheels or discs may be mounted for limited axial 
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movement along the shaft to allow for minor differences in size of trays that 
might arise from differing thermal expansion rates or the like. 

Several preferred embodiments of the present invention will now be 
described with reference to the accompanying drawings in which :- 
5 FIG 1 is a side elevation of a square or rectangular tray in accordance 

with a first preferred embodiment of this invention; 

FIG 2 is a side elevation of the tray of FIG 1 shown 90° displaced from 
the view of FIG 1 ; 

FIG 3 is a section view taken alone line ni-m of FIG 1 ; 
1 0 FIG 4 is a detailed view of one end of the tray shown in FIG 1 ; 

FIG 5 is a section view similar to FIG 3 but also showing an indexing 

wheel; 

FIG 6 is a view similar to FIG 1 also showing the indexing wheel of FIG 

5; 

15 FIG 7 is a view similar to FIG 6 showing another preferred embodiment 

utilising two indexing wheels adjacent each end of the tray; 

FIG 8 is a partial and enlarged sectional view taken along line VIII-VIII 
of FIG 2; 

FIG 9 is a view similar to FIG 6 but showing two trays in side by side 
20 indexing configuration; 

FIG 10 is a view similar to FIG 9 but showing restraining channels 
engaging side edges of the trays; 

FIG 11 is an underneath plan view of one preferred form of tray; 

FIG 12 is a view similar to FIG 7 but showing two trays in side by side 
25 indexing configuration; 

FIG 13 is a view similar to FIG 11 but showing two trays in a feed 
position in side by side configuration; 

FIG 14 is a view similar to FIG 13 but showing the top surfaces of the 
side by side trays; 

30 FIG 15 is a detail view of one side edge region of a tray held by a side 

guide channel; and 

FIG 16 is a detail view of the side edge regions. 
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A front side elevation view of the tray (12) is shown in FIG 1 . This view 
shows the upper support region (1) and the indexing engaging and restraining 
tooth (2) and the indexing disc tooth entry point (3) which are positioned on the 
outer extremities of the trays to give horizontal support and stability. 
5 FIG 2 shows an end elevation of the tray where the lower cells (4) are 

free to rest in the upper surface of the next tray without jamming due to a de- 
nesting edge (5). The end elevation view of FIG 2 is 90° displaced from the 
front side elevation view of FIG 1 . 

In FIG 3 the indexing restraining members (2) are shown in section 

10 which are attached directly and integrally with the underside of the upper 
surface (7) of the tray to protect against the entry of foreign matter including 
plant tops and in one preferred embodiment are situated between cells (6 & 8) 
(FIG 4) which provides additional strength to the tray structure. This also does 
not interfere with tray nesting as the lower extremity of the tooth (2) is level with 

15 the underside of the de-nesting edge (5) and upper support region stiffening 
members. 

An indexing disc or wheel (11) is illustrated in FIG 5. The indexing disc 
(11) engages between the restraining teeth (2) and is controlled by an indexing 
mechanism (not shown). By this means a precise control is achieved of the 

20 indexed position of the tray. Indexing movements of the tray are achieved 
vertically in a preferred embodiment but this is not essential to the invention as 
horizontal indexing is also possible. FIG 6 illustrates engagement of a tapered 
indexing disc or wheel (11) entering between the lower extremity of the cells (6 
& 8). The disc (11) rolls upwardly between the cells until it engages in the area 

25 of greatest structural integrity immediately on the under surface 30 adjacent to 
the apex of the upper extremity of the cells. This region also has the greatest 
structural integrity, and by this means, precise alignment of the tray cells 
laterally (FIG 6) is achieved. If the direction of force acting on the tray (12) acts 
in the direction of arrow (10), then the force is restrained by the indexing disc 

30 (1 1 ) on the tooth faces at (1 9) and (20) providing a wide area of contact. 

FIG 6 is one embodiment of the invention which shows a single tray (12) 
engaged with the indexing discs (1 1 ) between the first and second cells (6, 8) at 
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either end of the tray. In one embodiment one indexing disc will be fixed to the 
shaft (13) and by means of a slidable key or spline, the outer disc (11) may be 
allowed to move linearly to allow for tray expansion and contraction while 
maintaining tray alignment with the fixed indexing disc. It will of course be 
5 appreciated that the location of the discs 1 1 may be between other cell rows as 
desired. 

FIG 7 illustrates another embodiment which may be utilised in extreme 
application with heavy weight or high speed impact indexing with two or more 
indexing discs (11) fitted between the first, second and third rows of cells (8, 6 

10 and 31) on both end regions of each tray or series of trays. In FIG 8, an 
expanded view of the disc engaging region is shown in cross-section further 
illustrating the disc engaging and restraining member (2). This member (2) is 
supported between the cells (6 & 8) and attached to the upper surface and 
forms part of the underside of the upper portion of the tray (7) to restrain and 

15 prevent rotational forces exerted on the member (2) giving both structural 
integrity to the tray with greater stiffness and a very high degree of accuracy 
for indexing. 

FIG 9 illustrates another preferred embodiment where two or more 
trays (12a, 12b) are positioned adjacent to each other in a horizontal position 

20 with one or more engagement or indexing discs (11) positioned at either end 
region of the two or more trays with the discs being internally engaged inside 
the tray (12a, 12b). This arrangement allows for absolute accuracy of 
horizontal and vertical alignment of each tray which allows for precise indexing 
of horizontal rows of cells to be aligned with the receiving mechanism row to 

25 row horizontally across the tray and centre to centre of each row of cells, 
vertically across the tray and precisely the same from the last row of the last 
tray to the first row of a second tray both horizontally and vertically. 

The tapered alignment discs (1 1) also ensures that the trays (12a, 12b) 
and individual cells laterally dispersed across the width of the tray remain 

30 precisely on centre distances X cell (6a) to cell (8a) and tray to tray (cell 8a to 
8b) with the centre distance of the cells X being equal both horizontally and 
vertically with the cell spacings the same on the last row of cells on the first 
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tray to the centre of the first row of cells on the second tray. By this means 
precise central alignment both in the vertical and horizontal of a multiple of 
trays (12, 12b) can be maintained with precise alignment with a receiving 
means for seedlings for high speed transfer of plugs / modules and plants 
5 from the tray into the receiving mechanism. 

FIG 10 shows inside elevation view channel tracks (14) that restrain the 
outer end of one, two or more trays (1 2). Where two or more trays are used, a 
central member (or members) 15 may be provided to restrain the inner edges 
of the trays 12. Again an indexing mechanism 17 including wheels 11 and a 
10 common shaft 13 are provided, the shaft 13 being indexed by a control system 
not shown. 

FIG 11 shows a rear or underneath plan view of a tray (12) including 
cross supports (16), the upper support region (1), indexing and restraining 
tooth members (2), indexing teeth receiving zones (35), the indexing disc entry 

15 points (3), lower cells (4), a de-nesting edge (5), and the underside of the 
upper surface (7). The cross supports (16) are preferably the same height as 
the de-nesting edge (5). The indexing engagement means (2) extend in an 
aligned row fully between edges (33, 34) of the tray (12). 

FIG 12. shows two trays (12a) and (12b) each supported with twin 

20 indexing discs (1 1) at each end of each trays and providing horizontal support 
of two or any number of trays horizontally by means of a unified indexing 
assembly 21 . The provision of a multiple number of trays allows for a greater 
number of plugs / modules to be transferred at one time to the mechanism for 
selectively transplanting. This factor increases the efficiency of a transplanting 

25 machine. The effect of multiples of trays horizontally and vertically increases 
the storage capacity of plugs / modules and plants and therefore reduces 
labour requirements for transplanting. 

FIG 13 shows a multiple of trays (12) from the rear elevation which are 
horizontally restrained by an indexing assembly 21 and by tray edge vertical 

30 restrains (14) and a tray to tray vertical edge restraint (15) as described in FIG 
10. 
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FIG 14 shows a front elevation or top surface of trays (12) and the 
vertical tray edge restrains (14) and tray to tray restraint (15) as described in 
FIG 10. The entry point at the top (24) of the tray edge restraints (14) and the 
top entry point (25) of the tray to tray vertical restraint (15) guide the 
5 descending plant stems into correct alignment in relation to the cell in which 
they are growing at the tray ends. Single or any number of multiples of trays 
(12) can be restrained and indexed in this manner. 

FIG 15 shows a part of a tray (12) engaged in the tray end vertical 
retainer (14) and the sloping entry point (24) which guides any misaligned 
10 plant stems into central position in cell (8). 

FIG 16 shows the vertical retainer (15) for trays (12a) to (12b) with dual 
sloping upper surfaces (25) to guide misaligned plant stems centrally into cells 
(8a) and (8b). By this means any number of multiples of trays can be 
effectively indexed. 

15 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS : 

1 . A moulded plastics material tray having a plurality of cells disposed in a 
predetermined array with each said cell being adapted to contain a seedling 
together with a plug of growing medium, said cells, at least in an indexing 
region of said tray being aligned in rows between opposed edges of the tray 
with indexing engagement means integrally formed with said tray extending 
between two adjacent said rows of cells, said indexing engagement means 
being configured to define a plurality of aligned and uniformly spaced indexing 
teeth receiving zones extending between said opposed edges of the tray. 

2. A tray according to Claim 1, wherein a restraining member of said 
indexing engagement means extends between opposed walls respective said 
cells in the two adjacent rows of said cells, the indexing teeth receiving zones 
being located between said restraining members. 

3. A tray according to Claim 1 or Claim 2, wherein no openings pass from 
an upper surface of the tray to a region between the two adjacent rows of said 
cells. 

4. A tray according to Claim 1 or Claim 2, wherein the tray is square or 
rectangular in plan view. 

5. A tray according to Claim 4, wherein a flange region extends 
downwardly from an upper surface of said tray on at least two opposed side 
edge regions. 

6. A tray according to Claim 5, wherein said flange region extends 
downwardly from the upper surface along all four side edge regions of the 
tray. 
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7. A tray according to Claim 5 or Claim 6, wherein the flange edge regions 
have a lower edge surface adapted to rest on an upper peripheral edge 
surface of a similarly configured tray when the trays are nested one into the 
other. 

8. A tray according to any one of Claims 5 to 7, wherein a cut out region 
extends through opposed said flange regions aligned with indexing teeth 
receiving zones in the indexing region of the tray. 

9. A tray according to any one of Claims 1 to 8, wherein the indexing teeth 
receiving zones are located between two adjacent said rows of cells on either 
side of the tray. 

10. A tray according to Claim 9, wherein each said indexing teeth receiving 
zone is located between the two outermost adjacent said rows of cells on 
either side of the tray. 

11. A tray according to Claim 9 or Claim 10, wherein at least three said 
indexing teeth receiving zones are located spaced apart across said tray. 

12. A tray according to Claim 11, wherein a pair of said indexing teeth 
receiving zones are provided between three adjacent said rows of cells on 
either side of the tray. 

13. A tray according to any one of Claims 1 to 12, in combination with a 
tray feed means and an indexing assembly, said tray feed means including 
tray edge support guides allowing a said tray to move there along and said 
indexing assembly including a drive shaft carrying an indexing disc for each 
aligned group of said indexing teeth receiving zones on the tray, the or each 
said indexing disc having teeth complementary in shape to the indexing teeth 
receiving zones. 
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14. A combination according to Claim 13, wherein all said indexing discs for 
a said tray are rotationally fixed relative to the drive shaft, a first one of said 
indexing discs being also axially fixed relative to the drive shaft with all other 
said indexing discs being axially movable relative to said drive shaft. 

15. A combination according to Claim 13 or Claim 14, wherein axial faces 
of said teeth taper towards their outermost point whereby the axial faxes and 
circumferential faces of the teeth are complementary in shape to the indexing 
teeth receiving zones. 

16. A combination according to any one of Claims 13 to 15, wherein the 
tray feed means enables at least two said trays to be fed in side by side 
configuration. 

17. A combination according to any one of Claims 13 to 16, wherein the 
tray edge support guides include infeed ramp surfaces arranged to urge 
seedling stem or foliage material inwardly of said tray. 
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FIG. 16, 
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